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LimR KXPAMDER 

This Invention relates to a constant force spring device, and 
more particularly, to a device for expanding a mstaUlc liner i^erein an 
e3q?andlng die 1b urged against the liner by a constant force spring device • 

Heretofore, a method and apparatus have been developed for 
installing an expanded metallic liner in an oil well or other conduit. 
Typically, a corrugated steel liner is inserted in a conduit vhich is to be 
lined, the greatest peripheral dimension of the liner being slichtly less 
than the inside diameter of the conduit. An expanding tool is passed 
through the liner placed in the conduit, and a first-stage expanding die 
causes a gross plastic deformation of the liner, which is expanded outwardly 
against the inside of the conduit, A second-stage die on the tool then 
provides an additional finer deformation of the liner to provide a smoother, 
more finished surface on the inside of the liner and to assure more con5>lete 
contact between the conduit and the liner. In a typical design of this type 
expanding tool, the frlctional drag of the flrst-stage die supplies the 
expanding force for the second-stage die, which expanding force is a direct 
function of the strength, or wall thickness, of the conduit in which the 
liner is being Installed. For exanq^le, in Uning oil weU casing, heavy 
wall casing may cause a very high frlctional force which results in excessive 
pressure being required to push the expander through the liner. The 
application of the great forces required nay result in xi^ture of the casing 
or in breaking the Installing tool. In instances where the internal 
diameter of the conduit is sonei^t less than that anticipated, the result- 
ing forces can cause the tool to become stuck la the casing, or otherwise 
cause dsfflage to the casing and the tool. In other designs, such as where 
a cantilever spring arrangement is enployed in connection vith the seconds 
stage die, various difficulties are encountered in obtaining a spring 
joechanlsm having the desired strength in coobination vith the other spring 
characteristics, and with the tool dragging against the ixiside wall of the 
conduit after being passed through the liner. 
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Since tools of the type mentioned above often arc employed In wells 
deep In the ground, it 1b highly preferable that a tool be used which under no 
circumstances will become stuck in the well or cause damage to the veil. Any 
such trouble occurring in a well can result in considerable loss in time and 
great expense in making repairs. 

An object of the present invention is a device for applying a con- 
stant force to an expanding die or other similar apparatus so that a pre- 
selected maximum force is exerted against a work piece. Another object is an 
improved expanding tool for installing metallic liners In a conduit, which 
10 expanding tool can apply no greater than a predetenolaed force to the liner 
being installed in the conduit. Still another object of the Invention is an 
economical and easily fabricated constant force spring device. A further 
object Is a rugged, casy-to-operate expanding tool employing such a spring 
device. These and other objects of the Invention will become apparent by 
reference to the following description of the invention. 

In accordance with the present invention there is provided a con- 
stant force spring device which comprises a body member, an elongated column 
element adjacent said body member, bearing plate members contacting the two 
ends of said column at least one of said bearing plate members being longi- 
0 tudlnaliy movable in respect of the other and stop means on said body member 
to limit the deflection of said column element to prevent permanent deforma- 
tion of said column element upon the application of a compressive load 
thereto. In one embodiment of the Invention, the foregoing constant force 
spring device is employed in a tool for expanding a metallic liner inside 
a conduit, said constant force spring device being positioned on said tool 
to urge an expanding die member against the liner being installed in the 
conduit by a substantially constant force. 

My invention will be better understood by reference to the follow- 
ing description and the accompanying drawings wherein: 
) Figures lA, IB and IC, taJcen together, constitute a partial cee- 

tional view of a preferred embodiment of a liner expanding tool accozding to 
the present Invention; and 
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Figure 2 is a sectional view of the apparatus of Figure lA taken at 
line 2-2; and 

Figure 5 Is a typical plot of applied Load versus Deflection for 
the constant force spring device of the Invention. 

Referring to the drawings. Figure lA Is the bottom portion of a 
liner expanding tool for use in installing a metallic Uner in a well, vhlle 
Figure IB iUustrates the middle section of such a tool and Figure IC repre- 
sents the i^per section of the tool. The expanding tool 11 is attached to 
standard well tubing 12 by coupUng 13 and, typically, may be lowered from the 
surface through a well casing (not shown) to a point in the casing at which it 
is desired to install a metallic liner. Before inserting the tool into the 
well, an elongated verticaUy corrugated Uner l4 fabricated from mlM steel, 
or other suitable malleable material, is placed on the tool. Ihe corrugated 
liner is secured in position by contact at its upper end with a cylindrical 
shoulder member 16 and, at its lower end by contact with a first-stage expand- 
ing die 17 in the form of a truncated circular cone which serves as a firsts 
stage expanding die in the manner hereinafter described. The expanding die is 
fixedly attached to a centrally located, elongated cylindrical hoUow shaft 18 
which forms a portion of the body of the tool. As shown, the expanding die 1? 
is held in place between a lower shoulder 19 and collar 21 threaded onto the 
shaft. A plurality of movable anus 22, preferably provided with outwardly 
enlarged portions 23 near the top, are disposed in the form of a cylinder 
around shaft iB. The enlarged portions of the arms 23 upon being moved out- 
wardly contact the liner to perform the final step of expanding the corrupted 
liner Into a substaatiaUy cylindrical shape. The am members 22 are plvotally 
attached to the shaft so as to be movable outwardly from the shaft by a tapered 
expaodlBg member 2k sUdably poslUoned on the shaft to serve as a second-stage 
expander. OSie surface of the member 2Jf, as shown, moves upwardly along the 
shaft to engage with the anas and move them outwardly. Advantageously, the 
Inside surfaces of the ams 22 and the outside surface of expanding member ^ 
form maUng sections, typically octagonal In shape. The expansion of the am 
members Is controlled by the position of the member which moves upwardly 
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until it contacts Bhoulder 26 provided on the shaft. As member 2k noves In a 
downvardly direction arms 22 fold inwardly toward the shaft. expanding 
aras 22 are held in place on the shaft by collar 2? and circular groove 26 
provided on the shaft. 

The expanding tool, comprising the first-stage die and the second- 
stage die is drawn throui^ the Uner to esqpand it la place in the easing. Tt» 
first-stage die provides a gross defomatlon of the liner so that It is 
expanded outwardly against the waU of the casing. The second-stage die then 
passes through the liner and performs the final expansion to smooth the inner 
surface of the liner and to provide more even contact between the liner and 
the wall of the easing and effect a fluld-tlgbt seal. 

In operation, the Uner setting tool is assembled at the surface, as 
described above, and a glass cloth saturated with a resinous material may be 
wrapped around the corrugated tube to form the Uner. The assembly la lowered 
into the veil at the location at which the Uner Is to be set. A Uquld, such 
as oil, is then pumped under pressure down the well tubing and flows through 
the passageway 29 provided in poUshed rod 31, through ports 32 snd into cyUn- 
der 33 connected to the upper end of the shoulder 16. Vpoa the appUcation of 
fluid pressure to the cylinder, the piston 3^ secured to polished rod 31 moves 
upwardly In cyUnder 33- As shown, rod 36 connects poUsbed rod 31 and shaft 
18 upon which is mounted the flrst-stage expanding die 17- When the piston 34 
moves upwardly through the cylinder 33 the ejq»anding die 1? and the second- 
stage die 22 are drawn i^ardly Into the corrugated Uner Ik and "Iron out" 
the corrugations In the Uner, so that the expanded Uner may contact the 
Inside waU of the casing In which It Is being installed. Positioned on the 
shaft below the expanding member 2tfr la a constant force spring member 37 which 
Is eaqpl^ysd to urge the expanding member agalaat the ej^andlng arms 22 with a 
substantially constant, force. The force exerted agsilaat the aim Beabers being 
substantially constant, the force tranamltted throu^ the am members to the 
Uner and to the eaalng will be substantially cooatant so that either sUeklng 
of the tool in the casing or rupture of the eaalng la precluded. Of course, 
the force provided by the spring member is preselected so that the frlcUooal 
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forces between the tool and the liner and the pressure exerted against the eas* 
Ing are maintained at predetermined safe levels. The constant force spring 
member assures that the contact pressure between the liner forming portion 2^ 

f. 

of the arms 22 Is great enough to provide the desired deformation of the cas- 
ing, while preventing damage to the casing or to the tool. 

The constant force spring member 37 is slidably mounted on the shaft 
18 and held between the expanding element 2k and a cylindrical lover shoulder 
member 38 forming a portion of a differential sorew element 39 which transmits 
the loading on spring member 37 to shaft member l6. The differential screw 

10 element comprises shaft member iS on the outside of which are cut male threads 
Ida^ the lover shoulder member 3d provided vitb female tbsreads 368 and thimble 
member hi provided with threads Ula and 4lb on the outside and the inside, 
respectively, to engage with threads on the shaft and the shoulder. The two 
sets of threads are coarse, such as square, modified square, or Acme threads, 
to withstand very hlg^ loads and differ In pitch so that shoulder 3d is moved 
upwardly on the shaft 18 when the shaft is revolved relative to thimble 4l. 
The shoulder 36 is secured to the shaft 18 by splines so that It can slide 
longitudinally, but it is not free to rotate on the shaft. Fixedly attached 
to the lover end of the thimble is a friction member, such as bow springs 42, 

20 a hydraulically actuated friction pad, or other such device for frlctlonaUy 

engaging with the inside wall of the condiiit to secure the thimble against ^ 
rotation with respect to the shaft. Preferably, the direction of the shoulder 
member threads 3da is the same as that of the shaft threads iBa, e.g. right- 
hand threads, and the pitch, or lead, of threads Ida is slightly greater than 
that of threads 3da, with the pitch ratio being close to unity. In this 
manner, clock«>vlse revolution of the shaft relative to the thimble causes 
shoulder member 36 to advance upward slightly and a compression load is exerted 
upwardly on spring element 37 to caxiae buckling. For example, one satisfactory 
differential screw was made up using five and one-half threads/inch square 

30 threads on a shaft approximately 1.7-i&ch outside diameter and five and three- 
quarters threads/inch square threads on a shoulder approximately 2.5-lnehea 
inside diameter. 
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Constant force spring element 37 comprises column element advan- 
tageously consisting of a plurality of elongated columns disposed around shaft 
18. Upper bearing plate member kk is in contact with the upper ends of the 
columns and is slldably positioned on shaft I8 to tranaalt the force of the 
spring longitudinally against the bottom end of expander member 2k, Lover 
bearing plate member U6 contacts the lover ends of the columns and Is moved 
upvardly along the shaft by longitudinal movement of lover shoulder >d as a 
result of revolving differential serev element 39* Grooves 4? are provided 
In each of the bearing plates, to form an upper race and a lover race. Into 
which the ezids of the columns arc inserted. These grooves may^ shaped to 
conform vith the sriape of the column ends if desired. A cover 4S may be 
employed to exclude foreign matter from the spring mechanism and to protect 
the spring. 

A means for llffllting the deflection of the columns is required. 
Although the column element functions in a buckled condition, application of 
excessive compressive load thereto would cause total failure or rupture of the 
columns. Therefore, a pair of stops 49 and U9a are provided for this purpose. 
As shows, the stops are rigidly connected to the bearing plates, and, in 
effect ccmprise upper and lover limiting sleeves positioned on the shaft to 
slide longitudinally thereon. The ends of the stops may move toward, or away 
from, each other as the load on the spring member varies. Lover sleeve 49a 
Is prevented from moving down by lower shoulder 36 connected to the shaft IS. 
However, the spacing between the ends is such as to limit the longitudinal 
travel of the bearing plate members as they move together to prevent permanent 
deformation of the coluzzm element 43. Various sultematlve means for prevent- 
ing damage to the column element may also be employed. For example, pins or 
rings mounted on the shaft may serve as stops, or the cover 48 provided with 
suitable connections may be employed for this purpose to limit longitudinal 
and/or lateral deflection of columns. 

The columns of the column element 43 may be arranged around the 
shaft Id, which as shown here foxma a portion of the body of the spring 
devleei vith ends of the cblumna fitted in the races 47* The columns nay be 
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fitted closely together as shown, or oay be spaced arouna the race, with sepa- 
rators used between them to maintain the desired spacing. The na-nber of 
columns employed will depend upon column characteristics and the materials of ' 
construction. For example, the slenderness ratio of the colurm may be varied 
widely, and the column ends may be rounds flat, flxel or hinged. The preferred 
construction is a thin, slender column with rounded ends, free to move within 
the races shaped to the curvatuie of the column ends, ylterials which may be 
satisfactorily employed for the coluans are carbon and low alloy steels, 
chrcmluB and nlckel-chrcmlum stainless steels, various eoppor baae alloys, such 
10 as phosphor bronze, beryllluo copper, the high nickel alloys and other similar 
materials providing satisfactory mechanical properties. Tirpleally, the Indi- 
vidual columns are of long rectangular cross-sectlon, with the width being 
greater than the thickness, and arranged so that the wider face of the columns 
Is normal to the diameter of the shaft. Thus; with sufficient compression 
loading, the columns buckle, and bend about the axis having the least moment 
of inertia, e.g., outwardly away from the shaft 13. 

For example, a group of columns 0.l67-inch thick by 0.438-inch wide 
oy 10.626-inches long, with the ends rounded, were fabricated from A.I. S.I 
^340 steel, quenched and drawn at 575 *F. Each column was found to require a 
20 critical compression loading of 4$o pounds in order to buckle the column. 

After buckling, the columns vere found to have a very flat spring characteris- 
tic, as shovn in Figure 3, wherein is the critical buckling load and point 
C represents the load and deflection at which the stress in the extreme fibers 
of the column exceed the yield point of the materiel. Theoretically, the shap; 
of this spring characteristic curve Is described by curve OA 'ABC. Actually, 
this curve Is described by 'WBC due to friction In the system. Points A end B 
represent typical- working Units, which, of course, may be varied according to 
the appUcatlon for which the spring Is designed. For example, where a large 
number of flexing cycles are npt anticipated, a working stress Just below the 
36 yield point may be used, while with, a great number of flexures, the working 

stress may be held to less than the endurance limit of the matertal of construe- 
tlon. In the above-mentioned tests, the lateral deflection .was limited to 
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approximately one inch, at which the longitudinal deflection was approximately: 

0.225 inches. Prom zero deflection to the maximum deflection, the UjO-pound 

loading was found to be Bubstantiaily constant. 

In another test a spring device was built, as shown, employing 20 

columns, each having a critical buckling load of 1250 pounds. The lateral 
deflection was limited between 0 and about 1.00 inches by appropriately posi- 
tioning the atopB. ppon comprossional loading, the spring element buckled at 
substaatlaUy 25,000 pounds and fron a longitudinal deflection of 0.0k inches 
(buckling) to about 0.15 Inches the load renalned subetantlaUy at 25,000 
10 pounds . 

Of course, la designing a eprlng elenent as above it is advantageous 
to obtain the greatest possible value of longitudinal deflection for specified 
values of lateral deflection and critical bucJOlag load, while maintaining 
the stress level m the colunaa at a safe level. The preferred columns, there- 
fore, are lainlnated, as ahovs In Pigurea IB and 2> with multiple flat nembera 
making up each coluau. 

In the qperatloQ of the above expanding tool for setting a Uner 
in well casing, the made-up tool la lowered into the weU as mentioned above, 
with the arms 22 in the retracted poeltion. When the tool is at the deaired 
20 level, the weU tubing is revolved. The friction member k2 engages with the 
waU of the casing and prevents thimble Ul from revolving. With several 
revolutions of the tubing, lower shoulder 38 is mo^ upwardly by differenUal 
screw 39 to buckle spring element 3T which has a predetermined critical 
buckling load. Ihla load la transmitted upwardly against the lower end of 
expander 2k, and Its tapered surface is engaged with the tapered surface on 
the inside of the arms 22 to urge the aras outwartly with a substantially 
constant force proportional to the critical buckUng load of the spring 
element. Subsequently, the expanding tool la passed through the liner to 
expand It in the caalng la the manner deacrlbed hereinbefore. 
30 me foregoing description of a preferred embodiment of my Invention 

haa been given for the purpose of exttaq^Uflcation. It wlU be understood that 
varloua modifications in the detaiU of construction vlU become apparant to 
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the artisan from the description, and, as such, these fall vlthln the spirit 
and scope of my invention. 
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I CIAIM: 

1, A device for expanding a metallic liner inside a conduit which 
device comprises a shaft element, an expanding die znember attached to said 
shaft element y said die meinber coinprising a movahle liner-forming mesiber 
positiQned on said shaft and being radiaUy movahle in respect thereof to 
contact said liner, an expander menber slidably positioned on said shaft 
between said shaft and said die mesiber to move said liner-forming meflaber 
fjrcnt said shaft i and a constant force spring member positioned on said shaft 
to contact said expander member and to maintain said expander menAter against 
said liner "for min g mentber, whereby said Uner-fozming member is urged a^Unst 
said liner by a substantially constant force. 

2. In a device for installing an expanded metallic liner in a 
conduit wherein an expanding die is moved through a liner positioned in said 
conduit to expand said liner: a cylindrical shaft elooent^ an expanding die 
member attached to said shaft , said die member comprising a plurality of am 
members disposed around said shaft and being pivotable outwardly therefrom to 
contact said liner, a cone member slidably positioned on said shaft between 
said shaft and said arm members to urge said arm members outwardly frcm said 
shaft, and a constant force spring member positioned on said shaft to contact 
said cone member aad to maintain said cone member in contact with said arm 
members, whereby said arm members are urged outwardly by a substantially 
constant force. 

3. l!he device of Claim 2 wherein said constant force spring member 
comprises a plurality of columns disposed around said shaft, a first bearing 
plate member and a second bearing plate member, each of said bearing plate 
members contacting opposite ends of said eolinins, at least one of said bearing 
plate members being oovably positioned on said shaft and being in contact 
with said cone member, stop means connected to said shaft to limit the i^ir fi^i 
travel of said movable bearing plate member along said shaft, and eca^ession 
means for mintalnlpg a lateral deflection in said eolums. 
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1 4. The device of Claim 3 ^herein said ccopresslon means convrises 

2 a differential screw connecting said spring msmber and said shaft. 
5. ibe device of Claim 3 vbereln said stop means conprlses a 

sleeve-like element connected to said movable bearing pUte member aod 

3 slldably positioned on said shaft and a member connected to said shaft to 
^ limit the travel of said sleeve-lllce element. 

1 6. The device of Claim 3 wherein said col\uans have a zeetangular 

2 cross-section, the width being greater than the thickness, and having the 

3 wider face normal to the diaoBter of seiid shaft, 

^ 7» A device for installing an exgoanded metallic liner in a coz^ult 

2 vhich comprises a cylindrical shaft element; an expanding die number mounted 

3 on said shaft, said die member comprising a pluraUty of arm msnbers disposed 
k clrcumferentlaUor around the outside of said shaft and being pivotable out- 
5 vardly therefrom to contact the liner; a conical eaq»ndlng member sUdably 

positioned on said shaft between said shaft and said am aemberB to uige said 
arm members outvardOor from said shaft; a pluraUty of slender columna, each 
having a long rectangular cross-section and disposed eircufflferentially about 
9 said shaft; an upper bearing plate member and a lower bearing pUte aeinber, 
each alldablor poslUoned on said shaft and contacting opposite ends of said 
U columns; llalUng sleeves attached to each of said bearing plate mBioberB 

12 and slldably positioned on said shaft; a shoulder member on said shaft; a 

13 differeaUal screw element connecting said shoulder and said shaft to apply 
Ik a buckling load to said columns; said- shoulder being mr^^^Mt^^i^ vith the 

15 limiting sleeve cbnaected to said lower bearing plate member, whereby the 
16 

17 
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axial travel of said bearing plate members is limited; said column members 
transmitting their buckling load to said azm members to urge said azu members 



18 outwardly with a substantially constant force. 
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\' 71^r» 5 1* » tnilofa or •»:Uj4 loU v«n«» MlMtloi fbr 

tmU ttt VfW Mtlte or «a tM&. Ika ■9m4UW tttU U It i< H> < n < «« 
■Untiri nil TT'-f " "T "Tr'*f ^*^r %l»L«ttl7,M9>»UMF^fM>tte 

i> Mau*a i» iMtiOl * MtAillA Uw. S^nn imaaHlit Urn teal lotA tte 
wXly n tlM^tva wH1«lU7 annfM UMt ii^ tktelwM bUA 

Umj l9 MOMfM lA jMlttai ^ «MM ftt lis ifw «itk ft cyUflMoil 
iteO'<»> MriWr J£ «t ifta U*«r tsft Ir tni^m^ Kith a »sM^b«m» 
li« aiff XT la ti» fMi «ff • WMMiirt djwln «en* mtim m • nv«%- 
Tnjff iiii^ifllln«H !■ ItMi iwar fcwinrflw itynimt •apnAias il« U 

flnfiy'M^teiaA t» ■ MOtnUy 2pMM» •JoifM BriiBAtSnl inUDV abtfi iS 
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■Li* w 
LvlthB 



Ailiiiqr«« 

Uto tte«all«» W iMfcUoB «fr vMaIi «»• J« to W A iiqiAA, «Bb 
tiM iMW^fT ^ piwiM U eollabal sol Si, VrfW^ forts ^ i 

» iVMiily la filiate 9. M aw, 36 Bo w ii rt i pHill n»yi.»tathUt 



glu^ MLutf tlM agoBfti M^ttr A !• • outattt COM* qoiac nafeir 97 ^ 

rMtMt.M». ttt Mm •MTtott «te «i* toi>i« 

•dMMtUUy osotttn* tl» lore* t i«i^ t t » ft thrm^ tt* •» to tl* 

Ji Umr -A to th. outN ^ to •»**tM«tt*lsy. «o.««t «• tMS fU*l«t 

«eitet00li»«t»«Mli>9«rtWeB«Btf 11»CMl>Mli«rMUM. Of OOBTM, 

rt«oi ,nNUW y* ^rlJ* « F-iS^ 



-■rf'r^-^--*'-«w!^^ 'iJV^^^ :"^*.5»^V' -'-W: 'r-^vs.? : 
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> IwtUMa tt» tOBl maA IM Umt Md 1l« MwteC ««A«Mt ite oM- 



0t fttM« wyriMg 



tC mi^i M« wra^ «BCft 4M 0VPn, ■riSftiA PVPr*» « 
^vitav^ vwy 4lf««r Ulcb m M mMmp 99 !• 

& St i« 19% RM to g* «h» dbsfV. Tl»U)r mnaoteft 

r «pf or tte lldate* U ft MUttot n^w . mh ¥^ ^»>»^ ^ 
m, li^ttaBlioiair •»iii«ud MaiS«B »•«# •«» tA^tmHf 

iM^«r MM^9B»i «)t»lM|AMMM*WlacilM«V 

■MtS* «loa-«lM r»«eUttlM of Htm «k«ft nlvUw 1 
■iMMlftiir I 111 T" ^' 1 ' •lltfrtVod mmm 

, M ft (MM w ilMttlT l.T-imcb «aUlA> «SaMtol aft ttvft M« IMM* 
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mA !• vlii^U^ »M»1i«ot «k Jd 1» tVMiwi« Mm iBrc# «f the 
Mft liitllillT ' Miiw» t0Mt Moalter |8 •« * 



l» MMfe or a* ^TlM f>lxi tA ftea «■ ipiwr "A m 



M C«td fUWft «r ivtaro of 4ta 
* ttf atop* ^ Irs* vro«l«>a r«r xhf 
M riMMi, tte Step* m rtiltlf MB»«Ml tt ta. yJ^, lo 



, ^ 1^ Wtw ftte M«» 1» Mb ** to ItaL^ Wb* IflBtStidlatl 



4,CH,MKtSM or ^ odlMna 
1^ MMil* to tte DOJBB «J 











msi 
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ricuft etflMly »B«»M*i» atera, ^ tMrmi ■rtwtf u« Ti«h 

^l^«d «1U AapeM iQM I nil— d>«i«iiWl»tlc* uA «to MltfUU «r 
k»Uu*U«. for oMpU, IM *Jjadcn*t9 r»Uo or ite coIsm i»7 W wztM 



U ,rmi1 to tte iiMtv of aMTl. Htm, »itt Rrtid«« eo«»n««SM 

^9lo Ml, VMM Wit «t 5W*f - nq^f * 

ft) crltlMl l€.«l-« ^ poaoft* !• *• «• 

. Mt«r «MmM» o» Mli-M «Mo f«al to tew o wy fl«% «sriM i 



0 

♦rtto«»««-»-*toTl»MH*-tortb.-toH*x. AMnMiiaiy, tto ^ 
Of tkU i^liM ohMMttrlitl* «tT» « d«««ltoa ^ totoaUjr, 
• em to ditoTitoilv ■ ^ 

i,Uia— It l9itoA tAMEist ItoSto, •* — ■*» ^ awMiUt to 

M« •^lia^oe fft* tb» fpriHK t» dtat^aft. Wr «n^to» • toi» j;' : 

mnflnr ftetog oyvS** ■« «t4c4*«t«d, • wrtdai »»•■• juot tol«f tto 

.tM«» .17 to toSA to 1M« ttoo dM Miamo limit «f tto ootorto) dT MMtne- 
MM. to too jJUjih — itm^ toM«» tto totoi«» HonoslSflo IftoitoA to 
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Ift ^ <vmt&«« «r th. .taw oivMOUt tool ftr ivtMiw « U 

«11ktteM0i>tt»f«taMU4peidtte. »«tta4«ai.- tbt 
to Imi, ita Mil tiMaf l« ••MlwM. ttc 

tfltetmnfr >a>»ri l »« M . r 3>ij»«nit ■ wily iBF ilfftw*^ 
r 9^ t» W^1> qrtM lawM*! 57 1»* « J"*"'""'"* «nUiU 

J— r Ifc. ^ !«• l»Kr*i matum U *»00iA tagmti. wmiam «» 

CMvWt jBcporiliKil ta tta crittoil tWUlsi iMt of q^iat 
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